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SEEVIED WELL PACKER ASSEMBLY 

Thomas L. Eiliston, Dallas, Tex., assignor to Otis En 
gineering Corporation, Dailas, Tex., a corporation of 
Deiavare 

Filed Mar. 11, 1966, Ser. No. 533,666 
20 Ciaims. (C. 66-114) 

This invention relates to well tools and more particul 
larly to well packers. 
An object of this invention is to provide a well packer 

for sealing between an inner flow conductor, such as a 
String of tubing, telescoped in an outer flow conductor, 
Such as a well casing, which permits longitudinal move 
ment of the string of tubing relative to the casing to ac 
commodate changes in the length of the string of tubing 
due to temperature changes. 
Another object is to provide a well packer having a 

tubular elongate main mandrel connectable in a string 
of tubing to constitute a section thereof, a main sleeve 
mounted on the main mandrel and having anchoring and 
Sealing means movable into anchoring and sealing en 
gagement with a wel casing to anchor the main sleeve to 
the casing and prevent fluid flow between the main sleeve 
and the weil casing, and a seal assembly removably con 
nected to the main sleeve for seating between the main 
sleeve and the mandrel, the main mandrel being movable 
longitudinally relative to the main sleeve and the seal 
assembly after the anchoring and sealing means have 
been expanded into anchoring and sealing engagement 
with the well casing to rigidly secure the main sleeve to 
the well casing. 

till another object is to provide a well packer of the 
type described wherein the Sea assembly is removable 
from the main mandrel to permit repair or replacement 
of the seal means carried thereby while the main sleeve 
remains in place in the well casing. 
A further object is to provide a well packer of the 

type described wherein the main sleeve is provided with 
means for releasing the anchoring and Sealing means from 
anchoring and sealing engagement with the well casing 
to permit removal of the main sleeve from the well casing. 
A still further object is to provide a packer wherein 

the main sleeve carries an anchoring means engageable 
with an internal obstruction of the well casing and a 
packing assembly expandable to seal between the main 
sleeve and the well casing upon downward movenient of 
the main sleeve relative to the anchoring means after the 
anchoring means has engaged the well casing obstruction. 
A stili further object is to provide means for releasably 

holding the main sleeve against upward movement relia 
tive to the anchoring means whereby the packing assembly 
is held in expanded position until the holding means is 
released. 

Additional objects and advantages of the invention will 
be readily apparent from the reading of the following 
description of a device constructed in accordance with 
the invention, and reference to the accompanying draw 
ings thereof, whereir: 
FIGURE 1 is a vertical, partly sectional view, with 

soine parts broken away of the upper portions of a well 
packer embodying the invention positioned in a well 
casing with its anchoring means engaging an internal 
obstruction of the well casing and held thereby against 
downward movement before the expansion of the pack 
ing assembly of the well packer into sealing engagement 
with the weil casing; 
FIGURE 2 is a view similar to FIGURE 1, being a 

continuation thereof, showing the lower portion of the 
packer; 
FIGURES 3 and 4 are sectional views taken on lines 

3-3 and 4-4, respectively, of FIGURE 1; 
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FIGURES 5, 6 and 7 are sectional views taken on 

lines 5-5, 6-6 and 7-7, respectively, of FIGURE 2; 
FiGURE 8 is a perspective view of a key carrier sleeve 

of the well packer; 
FIGURE 9 is an enlarged fragmentary sectional view 

of the lower portion of the retrieving tool and the packer; 
FIGURES 10, 11 and 12 are vertical, partly sectional 

views showing the upper, middle and lower portions, re 
Spectively, of the well packer showing the packer in 
anchoring and sealing engagement with the well casing 
and Sealing between closing the annulus between the 
main mandrel and the well casing; and, 
FIGURES 13 and 14 are vertical, partly sectional views 

of the upper and lower portions, respectively, of the main 
sleeve of the well packer during the removal thereof 
from the well casing by a retrieving tool. 

Referring now particularly to FIGURES 1 through 8 
of the drawings, the well packer 20 includes an elongate 
main mandrel 2 whose upper end is connectable to the 
bottom end of a string of tubing T by a latch connector 22 
which has a dependent latch portion 23 which depends 
downwardly about and is spaced from the main mandrel. 
The upper end of the main mandrel is threadedly secured, 
as at 25, to the latch connector and the bottom end of 
the tubing is threadedly connected, as at 26 of the latch 
connector. The iatch connector is initially releasably se 
cured to the seal assembly 30 of the packer in the position 
illustrated in FIGURE 1, wherein the latch portion 23 of 
the latch connector is telescoped over the upper portion 
of the seal assembly by a plurality of shear screws 31 
which extend through suitable apertures in the latch por 
tion 23 of the latch connector into threaded bores of the 
top section 32 of the seal mandrei 33. The latch portion 
has a plurality of circumferentially spaced inwardly ex 
tending lugs 34 which initially, as illustrated in FIG 
URES 1 and 3, are disposed in the upwardly opening 
vertical leg portions 36 of the external J-slots 37 of the 
top seal mandrel section 32. 
The seal assembly includes an internal seal 40, which 

may be of the usual chevron type, disposed in the upper 
enlarged portion 4 of the bore of the top seal mandrel 
section, its downward movement in the top seal mandrel 
section being limited by the internal upwardiy facing an 
nular stop surface 42 of the top Seal mandrel section 
and its upward movement therein being limited by the 
botton annular end surface 43 of a tubular seal retainer 
44 which is threadedly connected, as at 45, to the top 
seal mandrel section. The seal retainer may be provided 
at its upper end with a plurality of circumferentially 
spaced upwardly opening wrench recesses 46 by means 
of which a suitable wrench or tool may be engaged with 
the seal retainer to rotate it either to compress the seal 
40 or to permit its removal from the top seal mandrel 
section. 
The bottom section 5 of the seal mandrel has an up 

per end portion threaded in the lower end portion of the 
top seal mandrel section, as at 51, and an external an 
nular fiange 52 whose upwardly facing annular surface 
53 limits downward movement of the outer seal 54 of 
the seal assembly which is disposed about the botton 
seal mandrel section. Upward movement of the outer seal 
on the seal mandrei is limited by the annular bottom 
end surface 55 of the top seal mandrel section. 
The lower portion of the seal assembly 30 is tele 

scoped in the upper end of the main sleeve 60 of the 
packer, downward movement of the seal assembly rela 
tive to the main sleeve being limited by the engagement 
of the external annular shoulder 6; of the top seal man 
drel section with the upwardly facing internal annular 
shoulder 62 of the top section 63 of the main sleeve. 
The seal assembly is releasably secured to the main sleeve 
by the spaced internal latch lugs 64 of the top sleeve 
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section disposed in the upper horizontal leg portions 65 
of the J-slots 66 of the bottom seal mandrel section. 
The vertical leg portions 67 of the J-slots 66 open down 
wardly so that the seal assembly 3i may be released for 
upward removal from the main sleeve upon clockwise 
rotation, as seen from above, of the seal assembly rela 
tive to the main sleeve to position wherein the vertical 
leg portions 67 of the J-slots are in alignment with the 
lugs. The main sleeve includes a middle section 68 whose 
reduced upper end portion is telescoped in the lower end 
of the top section and is secured thereto by screws 69 
and a bottom section 70 whose upper end is threaded, as 
at 71 into the bottom end portion of the middle section. 
A packing assembly 75 is disposed about the upper 

reduced portion 76 of the middle sleeve section above the 
external upwardly facing annular shoulder 77 thereof 
and below the upwardly and outwardly beveled or in 
clined annular expander surface 78 of the top main 
sleeve section. The packing assembly includes a packing 
79 in the form of a high temperature resistant sealing 
substance, such as asbestos impregnated with a suitable 
sealing compound, and top and bottom deformable anti 
extrusion rings 80 and 81. The rings are formed of a less 
flexible or deformable substance than the coil. 
A tubular protector 82 is disposed about the packing 

assembly 75 and about the upper reduced portion 83 of 
a lock sleeve 85. The top annular end surface 86 of the 
lock sleeve engages the bottom anti-extrusion ring 81. 
Upward movement of the packing protector relative to 
the locking sleeve is limited by a plurality of dogs 87 
secured to the protector by screws 88 and slidably dis 
posed in circumferentially spaced longitudinal slots 89 
of the lock sleeve when the upwardly facing shoulders 
90 of the dogs engage the downwardly facing surfaces 
9 of the lock sleeve defining the upper ends of the slots. 
The downward movement of the protector relative to the 
lock sleeve is limited by the engagement of the bottom 
shoulders 92 of the dogs with the surfaces 93 of the 
main sleeve defining the bottom ends of the slots. 
The packing protector is also releasably secured to the 

middle section of the main sleeve by two of the screws 
38 which secure the dogs to the protector, and which ex 
tend into the bores 95 of the middle main sleeve sec 
tion. 

Downward movement of the lock sleeve is limited by 
the engagement of the downwardly facing shoulder 97 
of its top internal annular flange 98 with the upwardly 
facing shoulder 99 of the middle main sleeve section. 
The lock sleeve has a plurality of circumferentially 

spaced longitudinal slots or windows 101 in which are 
disposed movable locking keys 102. The locking keys 
have upper external bosses 103 having lower abrupt 
downwardly facing shoulders 104 and upper downward 
ly and outwardly sloping shoulders 105 and lower exter 
nal bosses i96 having outwardly convergent upper and 
lower shoulders 107 and 108. The locking keys are 
biased outwardly of the windows by bow springs 110 
whose upper and lower flat end portions 111 and 12 are 
disposed in the longitudinal internal recesses 113 of the 
keys and which are secured at the lower end portions 112 
to the keys by screws 114. The middle inherently out 
Wardly arcuate portions 15 of the locking key springs 
engage the external surface of the main sleeve. The lock 
ing keys are provided adjacent their lower ends with 
internal recesses 117 in which is receivable the external 
annular flange 118 of the main sleeve when the lock 
sleeve and the locking keys are in lower positions on the 
main sleeve illustrated in FIGURE 2. The upper end 
portions 111 of the springs are slidable in the slots 113 
So that upon downward movement of the main sleeve 
relative to the locking keys, the engagement of the up 
Wardly and outwardly bevelled or extending shoulder 
119 of the main sleeve with the arcuate portions of the 
springs will cam the springs inwardly into the longi 
tudinal recesses 1:3 to permit the locking surface 20 
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4. 
of the middle main sleeve section to move inwardly of 
and between the locking keys to lock them in their outer 
expanded positions. The upper end portions of the 
springs slide upwardly in the longitudinal recesses as the 
middle arcuate portions 115 thereof are moved inwardly 
to a flattened condition. The springs due to the engage 
ment of their middle portions with the locking surface 
i20 when the main sleeve is in a lower position relative 
to the lock sleeve continue to bias the keys outwardly. 
Outward movement of the keys is limited by the engage 
ment of their side flanges 125 with the longitudinal in 
ternal surfaces 26 of the middle main sleeve section at 
the sides of the windows 101. 
The lock sleeve has a bottom dependent section 128 

threaded on its lower end, as at 29, whose internal Sur 
faces are engageable by the upwardly inclined teeth or 
serrations of the wedge ring segments i30 of a hoiding 
assembly 13 which holds the main sleeve against up 
ward movement relative to the lock sleeve in order to 
hold the packing assembly in its compressed and ex 
panded position illustrated in FIGURE 10. The holding 
assembly 131 includes an expander sleeve 35 having a 
frusto-conical upwardly and inwardly extending expander 
surface 136 which is engageable with the downwardly 
and outwardly extending can surfaces 138 of the ring 
segments. The wedge ring segments are biased down 
wardly and therefore toward expanded positions by a 
spring i40 whose upper end bears against the annular 
bottom end surface 141 of the middle main sleeve sec 
tion and whose bottom end bears against the top end 
surfaces 142 of the wedge ring segments 130. 
The expander sleeve is releasably secured to the main 

sleeve in the upper operative position relative thereto, 
illustrated in FIGURES 1, 2, 9, 10 and 11 of the draw 
ings, by a latch assembly 150 which includes a plurality 
of lock lugs 151 which are movable in apertures 152 of 
the expander sleeve, their outer portions being receivable 
in the annular internal lock recess 154 of the expander 
sleeve. The lock lugs have upper and lower outwardly 
convergent shoulders 156 and 157 which are engageable 
with the inwardly convergent annular shoulders 158 and 
159 of the expander sleeve defining the upper and lower 
sides of the lock recess. The lock lugs are initially held in 
their operative positions illustrated in FIGURES 2 and 
12 wherein they lock the expander sleeve against move 
ment relative to the main sleeve by a lock ring 160 whose 
upper annular external lock surface 161 engages the in 
ternal surfaces 162 of the lock lugs. The lock ring is re 
leasably held in its lower operative position in a down 
Wardly opening recess 164 of the bottom main sleeve 
Section by shear screws 166 which extend through aligned 
threaded bores of the expander sleeve and the lock ring. 
Upward movement of the lock ring in the expander 
sleeve recess 164 is limited by the engagement of its top 
end shoulder Surface with the annular downwardly facing 
shoulder 167 of the expander sleeve defining the top 
end of the recess. The lock ring has an external annular 
recess 168 into which the inner portions of the lock lugs 
are receivable when the lock ring is moved to the upper 
most position is the expander sleeve illustrated in FIG 
URES 9 and 14. 
Upward movement of the expander sleeve relative to 

the lock sleeve is limited by the engagement of its up 
wardly facing external shoulder 169 with the bottom 
end Surface of the lock sleeve extension 128. 
The expander sleeve at its upper end is provided with 

an internal annular recess in which is disposed a wiper 
ring 170 which closes the annular space between the top 
internal flange 71 of the expander sleeve and the main 
sleeve to prevent passage of sand and the like between the 
two sleeves which could clog such space and prevent up 
Ward movement of the main sleeve relative to the ex 
pander sleeve. 
The well packer is usable with a landing nipple 175 

which is connectable between an adjacent pair of well 
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casing sections 176 by means of the usual coupling col 
lars i77. The landing nipple has an upper upwardly open 
ing recess 178 which provides an upwardly facing annu 
lar shoulder 179 which is engageable with the downward 
ly facing shoulders 105 of the upper bosses of the lock 
ing keys and with a lower internal annular recess 130 in 
which are receivable the lower key bosses 105. The top 
and boitom annular shoulders 181 and 182 defining the 
upper side of the recess 80 extend divergently inwardly. 
The keys are of such dimensions that the downwardly 

facing abrupt shoulders 105 of their upper bosses 104 will 
be held out of engagement with any upwardly facing 
shoulders or obstructions of the well casing, such as the 
upper ends of the well casing sections 176 at the collar 
recess 184 of the well casing during downward move 
ment of the packer therethrough, the upper bosses being 
of greater length than such widths of such coupling re 
cesses. The distances between the bottom shoulders 105 
of the upper bosses and the lower shoulders 108 of the 
lower bosses of the keys are also preferably greater than 
the widths of the collar recesses so that the engagement of 
the lower bosses with the internal Surfaces of a well 
casing section below a collar recess will also tend to pre 
vent any outward movement of the locking keys which 
would permit engagement of the abrupt shoulders 105 of 
the upper keys with any other internal obstruction of the 
well casing other than the shoulder 179 of the landing 
nipple 175. 

In use, the packer is connected to the lower end of the 
tubing T by the latch connector 22 and the screws 3. As 
the well packer is lowered into the well casing, the locking 
keys are held in their inner retracted positions by the en 
gagement of the outer surfaces of their bosses with the 
internal surfaces of the well casing. The upwardly and 
outwardly extending shoulders 108 of the lower bosses of 
the keys upon engaging any upwardly facing obstructions 
of the well casing, tend to cam the keys inwardly into 
their retracted positions until the packer is lowered to 
such position that the keys enter into the landing nipple 
175 and the upper and lower bosses of the keys move 
into alignment with the upper and lower recesses i78 and 
180, respectively, of the landing nipple. Continued further 
downward movement of the tubing then causes down 
ward movement of the main mandrel 21, the seal man 
drei, the main sleeve, and the expander sleeve relative to 
the lock sleeve and to the packing assembly which is held 
against downward movement by the now stationary lock 
sleeve. The upwardly inclined teeth of the wedge segments 
slide along the internal surfaces of the lock sleeve sec 
tion 128 to permit this downward movement. As the main i 
sleeve moves downwardly, its expander surface 78 moves 
through and radially expands first the top backup ring 30, 
then the packing 79 and finally the bottom backup ring 8 
as the upper end of the packing protector moves sequen 
tially below the top backup ring, the packing and the 
bottom backup ring and frees them for radial expansion. 
The packing assembly is then disposed about the portion 
190 of the top main sleeve section between the top end 
of its expander surface 78 and its downwardly facing 
annular shoulder or surface 191. The length of the pack 
ing decreases as it expands radially. The top end of the 
packing protector is then at the same level as the top 
surface 86 of the lock sleeve. During this downward 
movement of the main sleeve relative to the lock sleeve, 
the lock surface 126 of the middle main sleeve section 
moves downwardly relative to and between the locking 
keys and locks the keys against inward movement from 
their expanded positions. The keys are now hold the lock 
sleeve against either upward or downward movement. 
Further downward movement of the packing protector 
and the main sleeve relative to the lock sleeve is now 
prevented by the engagement of the bottom shoulders 92 
of the dogs 87 with the surfaces 93 of the lock sleeve 
defining the bottom ends of the slots 89. 
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6 
shearing of the two screws 88 which Secure the main 
sleeve to the lock sleeve and continued downward move 
ment of the main sleeve then causes the downwardly 
facing shoulder 191 of the top main sleeve section to 
engage the top anti-extrusion ring 80 and compression 
of the packing 79 between the rings 80 and 81. The pack 
ing as it is compressed is also further expanded into, and 
held with great force in, sealing engagement with the 
main sleeve and the internal surfaces of the well casing. 
The anti-extrusion ring 80 deforms to bridge the annu 
lar gap between the top main sleeve section and the well 
casing and the bottom anti-extrusion ring deforms to 
bridge the gap between the top packing protector and the 
well casing to prevent extrusion of the somewhat softer 
Substance of the packing into such gaps. When the pack 
ing assembly has been compressed with a predetermined 
force predetermined by the shear strength of the shear 
screws 3i, the shear screws 31 shear and the latch pro 
tector is free to move downwardly in the vertical portions 
36 of the J-slot 37 relative to the seal mandrel. 

The packing assembly is now held in its compressed 
condition due to action of the holding assembly which 
prevents upward movement of the main sleeve relative 
to the lock sleeve, the camming action, upon any upward 
movement of the main sleeve, between the cam surfaces 
136 and 138 of the expander sleeve and the wedge ring 
segments tending to move the wedge rings outwardly 
and their teeth into firmer biting engagement with the 
lock sleeve section 28 since their upwardly inclined teeth 
prevent upward movement of the wedge ring segments 
relative to the lock sleeve section. The main mandrel, 
and therefore the tubing, are now free to move longi 
tudinally relative to the seal mandrel and the main sleeve. 
The tubing is then raised a considerable distance for 
example 20 or 30 feet, to cause opposite end portions of 
considerable length, of the main mandrel to extend 
above and below the seal mandrel and the main sleeve. 
As the length of the tubing increases or decreases with 
temperature changes to which the tubing is subjected, as, 
for example, during the injection of steam therethrough 
into the well, the mandrel 21 moves slidably through 
the main sleeve and the seal assembly. The packer thus 
permits longitudinal movement of the tubing relative 
thereto while closing the annulus between the tubing and 
the well casing. 
The main sleeve is now held against either upward or 

downward movement in the well casing since its upward 
movement is prevented by the holding assembly 131 and 
its downward movement is resisted by the packing as 
Sembly, which is now compressed, and the lock sleeve. 
Should it thereafter be desired to remove the seal man 

drel, as for example when the inner seal 40 becomes worn 
due to longitudinal movement of the mandrel there 
through, downwardly as the length of the tubing increases 
and upwardly as the length of the tubing decreases due 
to changes in temperature, the tubing is lowered until the 
skirt 23 of the latch connector 22 again telescopes over 
the seal assembly 30 and its internal lugs 34 move down 
wardly into the vertical leg portions 36 of the J-slots 37. 
The tubing may of course have to be rotated as required 
to orient the lugs 34 with the vertical leg portions of the 
slots. The tubing is lowered until the lugs 34 are aligned 
with the horizontal portions 195 of the J slots 37 and is 
then rotated in a clockwise direction as seen from above 
till the lugs 34 move below into the horizontal portions 
of the J slots and their side shoulders 196 engage the 
vertical shoulders 197 defining the ends of the horizontal 
leg portions. Further clockwise rotation of the tubing 
then results in clockwise rotation of the seal mandrel 33 
till the vertical shoulders 198 which define the sides of 
the vertical leg portions 67 of the J slots 66 are engaged 
by the side shoulders 99 of the lugs 64 of the main 
sleeve. An upward movement then imparted to the tub 
ing causes the top shoulders of the lugs 34 to engage the 

A downward force then imparted to the tubing T causes 75 downwardly facing shoulders 200 of the seal mandre 



3,378,077 
7 

defining the upper ends of the horizontal leg portions 
195 of the J slots whereupon the seal mandrel will be 
moved upwardly with the tubing and out of the well. 
The seal assembly after it has been repaired or its 

Seals replaced may again be positioned in the main sleeve 
by again telescoping the skirt 23 of the latch connector 
over the seal mandrel and rotating it to position the lugs 
34 in the horizontal leg portions 95 of the slots 37, 
lowering the seal assembly through the well casing until 
the lower portion of the seal mandrei is again telescoped 
into the main sleeve with the lugs. 64 of the main sleeve 
disposed in the lower ends of the vertical leg portions of 
the slots 37. The tubing is then rotated in a counter 
clockwise manner to cause the sides 201 of the lugs 34 
to engage the shoulders 202 of the seal mandrel defining 
the sides of the vertical leg portions 36 thereof and 
continued rotation of the tubing then causes rotation of 
the seal mandrel until the vertical shoulders 204 defining 
the ends of the horizontal leg portions 65 of the J-slots 66 
engage the side shoulders 205 of the lugs 64 whereupon the 
Seal mandrei is again locked against upward removal from 
the main sleeve due to the engagement of its bottom 
shoulders of the lugs 64 with the horizontal shoulders 207 
defining the lower ends of the horizontal leg portions of its 
J-slots 66. An upward movement of the tubing will now 
result in upward movement of the latch connector and the 
nain mandrel relative to the seal mandrel and the main 
sleeve since the lugs 34 are now in the vertical leg por 
tions 36 of the slots 37. 
When it is thereafter desired to remove the packer 

entirely from the well casing, the seal assembly is re 
moved in the manner described above and the main 
mandrel 21 is replaced by a tubular retrieving tool 219 
provided at its lower end with resilent collet fingers 211 
with external bosses 212 at their lower ends. The bosses 
212 have abrupt upwardly facing shoulders 214 and up 
Wardly and outwardly inclined lower cam shoulders 215. 
The retrieving tool is connected to the lower end of the 
tubing by a tubular connector or coupling 216 having a 
lower external annular flange 217 whose bottom surface 
2i8 is engageable with the top end surface 219 of the 
main sleeve to limit downward movement of the tubing 
and the retrieving tool relative to the main sleeve. The 
retrieving tool is then lowered through the well casing 
by means of the tubing. As the lower end of the retrieving 
tool telescopes into the main sleeve, the lower ends of 
the collet fingers are cammed resiliently inwardly when 
the lower cam shoulders 215 of their bosses engage up 
wardly facing obstructions of the main sleeve, such as 
the lugs 64 and the internal annular shoulder 221 thereof. 

Prior to the engagement of the shoulder 218 of the 
connector 216 with the top end shoulder 219 of the main 
sleeve, the bosses move immediately below the annular 
bottom end shoulder or surface 223 of the lock ring and 
the fingers move resiliently outwardly to their normal 
positions illustrated in FIGURE 14 wherein the top 
shoulders of their bosses are disposed below the lock ring. 
Further downward movement of the retrieving tool is 
then arrested by the engagement of the shoulder 218 of 
the connector 216 with the top end of the main sleeve. 
An upward force then imparted to the string of tubing 
causes an upward force to be exerted on the lock ring 
and the screws 166 shear since the main sleeve is now 
held against upward movement due to the engagement 
of the lock lugs 151 with the top shoulder 158 of the 
expander sleeve and upward movement of the expander 
sleeve itself is prevented due to the engagement of the 
wedge ring segments 180 with the expander sleeve and 
the bottom section 128 of the lock sleeve. When the shear 
screws 166 shear, the lock ring is moved upwardly with 
the retrieving tool until its upward movement is arrested 
due to the engagement of its top end surface with the 
downwardly facing shoulder 67 of the main sleeve and 
its external annular recess 168 is in alignment with the 
inner ends of the locking lugs 151. The upward force then 
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8 
exerted on the lock ring is communicated to the main 
sleeve and to the locking lugs and the camming engage 
ment between the top shoulders 156 of the locking lugs 
With the shoulder 158 of the expander sleeve cams the 
locking lugs out of the expander sleeve recess 154 and 
into the lock ring recess 168. The main sleeve is now free 
to move upwardly with the retrieving tool relative to the 
locking sleeve. As the main sleeve is noved upwardly 
relative to the locking sleeve and the expander sleeve 
from the positions illustrated in FIGURES 9 through 12 
to the positions illustrated in FIGURES 13 and 14, the 
portion 98 of the main sleeve moves above the packing 
assembly 175 and the locking surface 120 moves above 
and out of engagement with the internal surfaces of the 
lock keys 502. Upward movement of the main sleeve rela 
tive to lock sleeve continues until the upwardly facing 
annular shoulder 222 of the middle main sleeve section 
engages the bottom end surface 223 of the lock sleeve. 
As the lock sleeve is moved upwardly the surfaces 230 
of the lock sleeve defining the lower ends of its windows 
101 engage the bottom surfaces 231 of the lock keys. 
Further upward force then exerted on the lock keys 
causes the lock keys to move inwardly to their retracted 
positions due to the camming engagement of the top 
shoulders 107 of the lower bosses of the lock keys with 
the upwardly and inwardly extending upper shoulder 181 
defining the upper side of the recess 189 of the landing 
nipple. 
Upward movement of the tubing now results in the 

upward movement of the main sleeve since the packing 
and the keys are now free to retract inwardly. The ex 
pander sleeve will be removed with the main sleeve since 
the bottom shoulder 234 of its internal flange 171 will 
engage the upwardly facing shoulder 235 of the bottom 
main sleeve section in the event that the wedge rings do 
not hold it against downward movement relative to the 
main sleeve. The legs will be cammed inwardly against 
the resistance of their springs each time the top shoulders 
103 of their upper bosses engage any downwardly facing 
obstruction of the well casing during upward movement 
of the main sleeve through the well casing. 

It will now be seen that a new and improved well 
packer has been illustrated and described which may be 
set in anchored and sealing position at a location in a 
well casing predetermined by the position of the landing 
nipple connected in the well casing and constituting a 
section thereof. 

It will further be seen that the packing of the well 
packer may be easily set by a downward force which is 
easily applied through the tubing to the packing assembly 
after downward movement of its anchoring means, such 
as the keys 102, is arrested upon their placement in such 
landing nipple. 

It will further be seen that the locking means, such 
as the keys 102, is locked against movement to its re 
tracted positions before any great downward force is im 
parted thereto such as is required to compress the packing 
assembly into sealing engagement with the main sleeve 
and the well casing. 

It will further be apparent after the compression of 
the packing assembly into sealing engagement with the 
main sleeve and the well casing, the inner mandrel of 
the packer, which is connected to the tubing and con 
stitutes a section thereof, is movable to an upper posi 
tion relative to the main sleeve and the seal mandrel to 
permit movement of the tubing relative to the main sleeve 
and the seal mandrel. 

It will further be seen that the seal assembly which 
seals between the main sleeve and the main or inner 
mandrel of the packer is easily removable for repair or 
replacement of worn components. 

It will further be seen that the main sleeve itself is 
easily retrieved from the well casing by a simple re 
trieving tool such as the retrieving tool 210 which is con 
nectable to the lower end of the tubing, or to a wire line 



3,378,077 
through a set of wire line tools which includes jars to 
permit downward forces to be exerted on the retrieving 
tool to force its collet fingers to flex inwardly as the tool 
moves through the main sleeve. 
The foregoing description of the invention is explana 

tory only, and changes in the details of the construction 
illustrated may be made by those skilled in the art, within 
the scope of the appended claims, without departing from 
the spirit of the invention. 
What is claimed and desired to be secured by Letters 

Patent is: 
1. A well packer including: a tubular main sleeve; 

outwardly expandable anchoring means carried by said 
main sleeve and having projecting stop and lock shoulders 
thereon engageable with complementary internal recesses 
of a flow conductor receiving said projecting shoulders 
for holding the anchoring means against movement in 
the flow conductor; means limiting longitudinal movement 
of said main sleeve relative to said anchoring means; 
packing means carried by said main sleeve and expanda 
ble to seal between the main sleeve and a flow conductor 
upon longitudinal movement of said main sleeve relative 
to said anchoring means; an inner mandrel connectable 
to an inner flow conductor to constitute a section thereof 
and movable through said main sleeve; a seal assembly 
for sealing between said main sleeve and said inner man 
drel; first means for releasably and reconnectably con 
necting said seal assembly to said main sleeve; and Sec 
ond means for releasably connecting said inner mandrel 
to said seal assembly. 

2. The well packer of claim 1, wherein said inner 
mandrel is substantially longer than said main sleeve 
whereby said inner mandrel may be positioned to extend 
through said seal assembly and said main sleeve and have 
opposite end portions extending substantial distances 
above and below said main sleeve when said mandrei is 
released from said seal assembly and moved upwardly 
relative thereto. 

3. The packer of claim 2, and releasable holding means 
for preventing upward movement of Said main sleeve 
relative to said anchoring means. 

4. The well packer of claim 3, wherein said seal assem 
bly includes a seal mandrel telescopable in said main 
sleeve, an inner seal carried by said seal mandrel for 
sealing between said inner mandrel and said seal mandrel, 
and an outer seal carried by said seal mandrel for Seal 
ing between said seal mandrel and said main sleeve. 

5. The well packer of claim 4, wherein said first means 
connect said inner mandrel to said seal assembly against 
longitudinal movement upon rotation of said inner man 
drel in one direction relative to said seal assembly and 
free said inner mandrel from said seal assembly for 
upward movement relative thereto upon rotation of said 
inner mandrel in a second direction opposite said one 
direction. 

6. The well packer of claim 5, wherein said second 
means connect said seal mandrel to said main sleeve 
upon rotation of said seal assembly in said second direc 
tion relative to said main sleeve and free said Seal assem 
bly for upward movement from said main sleeve upon 
rotation of said seal assembly in said one direction rela 
tive to said main sleeve. 

7. The well packer of claim 6, wherein said holding 
means comprises an expander sleeve, means releasably 
securing said expander sleeve to said main sleeve against 
longitudinal movement relative thereto, and wedge means 
movable by said expander sleeve into wedging relation 
with said expander sleeve and said anchoring means for 
preventing upward movement of said expander sleeve 
relative to said anchoring means. 

8. The well packer of claim 7, wherein said means 
releasably connecting said expander sleeve to said main 
sleeve comprises movable means carried by said main 
sleeve and engaging said expander sleeve, and releasable 

5 

O 

20 

30 

35 

45 

50 

60 

70 

75 

O 
means holding said movable means against disengagement 
with said expander sleeve. 

9. The well packer of claim 1, wherein said seal assem 
bly includes a seal mandrel telescopable in said main 
sleeve, an inner seal carried by said seal mandrel for 
sealing between said inner mandrel and said seal mandrel, 
and an outer seal carried by said seal mandrel for seal 
ing between said seal mandrel and said main sleeve. 

10. The well packer of claim 9, wherein said first 
means connect said inner mandrel to said seal assembly 
against longitudinal movement upon rotation of said inner 
mandrel in one direction relative to said seal assembly 
and free said inner mandrel from said seal assembly for 
upward movement relative thereto upon rotation of said 
inner mandrel in a second direction opposite said one 
direction. 

. The Well packer of claim 19, wherein said second 
means connect said seal mandrel to said main sleeve 
upon rotation of said seal assembly in said second direc 
tion relative to said main sleeve and free said seal assem 
bly for upward movement from said main sleeve upon 
rotation of said seal assembly in said one direction rela 
tive to said main sleeve. 

i2. A well packer including: a tubular main sleeve; 
packing means disposed about an intermediate first por 
tion of Said main sleeve, said main sleeve having a second 
portion of increased external diameter disposed above 
said intermediate portion and a downwardly facing an 
nular Surface at the upper end of said second portion; 
a lock sleeve disposed about said main sleeve below said 
packing assembly and releasably secured to said mandrel; 
expandable means carried by said lock sleeve engageable 
With internal obstructions of a flow conductor to anchor 
Said lock sleeve against movement in a flow conductor, 
Said lock sleeve engaging said packing means to limit 
downward movement of said packing means, said second 
portion of said main sleeve moving downwardly inwardly 
of Said packing means upon downward movement of said 
main sleeve relative to said lock sleeve, said packing 
means being compressed longitudinally between said 
downwardly facing shoulder of said main sleeve and said 
lock sleeve; and releasable means co-engageable with 
said lock sleeve and said main sleeve for permitting 
downward movement of said main sleeve relative to said 
lock sleeve and preventing upward movement of said 
main sleeve relative to said lock sleeve. 

i3. The well packer of claim 12; and a seal assembly 
telescopable in the upper end portion of said main sleeve, 
and an inner mandrel extendable through said seal as 
Sembly and said main sleeve, said seal assembly sealing 
between Said inner mandrel and said main sleeve. 

14. The Well packer of claim 13, wherein said inner 
mandrel and Said Seal assembly have coengageable 
means for releasably connecting said inner mandrel to 
Said seal assembly. 

15. The Well packer of claim 14, wherein said seal 
assembly and Said main sleeve have coengageable means 
for releasably connecting said seal assembly to said 
main sleeve. 

16. A well packer including: a tubular main sleeve, 
a seal assembly telescopable in the upper end portion 
of Said main sleeve; a tubular inner mandrel extending 
through Seal assembly and said main sleeve, said seal 
assembly Sealing between said inner mandrel and said 
sleeve; first means releasable upon predetermined rota 
tional and then upward longitudinal movement of said 
Seal assembly relative to said main sleeve connecting said 
Seal assembly to said main sleeve; second means for 
releasably connecting said inner mandrel to said seal 
assembly upon predetermined downward and then ro 
tational movement of said inner mandrel relative to said 
Seal assembly; a lock sleeve disposed about said main 
sleeve; locking keys carried by said lock sleeve and biased 
radially outwardly to engage internal obstructions of a 
flow conductor in which the packer is insertable; packing 
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means disposed about said main sleeve above said lock 
sleeve, said lock sleeve limiting downward movement of 
said packing means, said mandrel having means engage 
able with said packing means for expanding said packing 
means radially outwardly upon downward movement of 5 
said main sleeve relative to said lock sleeve; and releas 
able holding means permitting downward movement of 
said main sleeve relative to said lock sleeve and pre 
venting upward movement of said main sleeve relative to 
said lock sleeve. 

17. The well packer of claim 16, wherein said first 
means comprises J-slots on one of said seal assembly 
and said main sleeve and lugs receivable in said J-slots 
on the other of said seal assembly and said main sleeve. 

18. The well packer of claim 17, wherein said second 
means comprises second J-slots on one of said seal as 
sembly and said inner mandrel and lugs receivable in 
said second J-slots on the other of said Seal assembly and 
said mandrel. 

19. The well packer of claim 20, wherein said main 
sleeve has a lock surface engageable with said locking 

2 
keys to lock said locking keys in expanded position upon 
downward movement of said main sleeve relative to said 
lock sleeve prior to the compression of said packing 
means between said downwardly facing shoulder of said 
main sleeve and said lock sleeve. 

20. The well packer of claim 19, and a packing pro 
tector initially disposed about said packing means and 
releasably secured to said main sleeve, and means limit 
ing longitudinal movement of said protector relative to 

10 said lock sleeve. 

5 

2 

References Cited 
UNITED STATES PATENTS 

?? 

2,507,262 5/1950 McGiverin --------------- 166-148 
2,665,763 1/1954 Baker ------------- 166-115 
2,683,492 7/1954 Baker ------------- 166-217 
3,109,490 1 1/1963 Baker -------------- 166-114 

166-115 -----------------?--- MuSe? 6/1966 256,437?3 

0 JAMES A. LEPPINK, Primary Examiner. 


